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(C) A pre-examination search has been conducted. 

All pending claims depends from independent claims 30 and 46. Claim 46 
is similar to claim 30 with some exceptions. In claim 30, the first and second 
controllers are not necessarily included with the respective first and second 
storage devices as per the storage system as recited in the claims. 

The search was directed towards a storage system. In particular, the 
search was directed towards a remote storage disk controller wherein commands 
from an information processing device 11 are transmitted to a second, third or 
Nth storage device via a first storage device. See generally FIG. 1 . Interaction 
between the storage devices is provided by way of command devices, which are 
logical volumes within the storage devices. See page 14, line 9-17. FIG. 5 
illustrates a command device management table 501 that is stored in each of the 
storage devices for identifying and accessing the command devices. Each 
command is executed by a command execution section 703 within the storage 
device. See FIG. 7 and page 16, lines 15-18. In order to store data in the 
second, third, or Nth storage device, commands are transferred and executed to 
request state of logical volume." See FIG. 11 and page 18, lines 16-24. Data 
transfer is executed by transfer from a primary volume 1101 to an auxiliary 
volume. See FIG. 13. However, the data is actually stored as logical blocks 
(within each of the storage devices) which are defined by logical block addresses 
(LBAs). The boundary conditions of these LB As determine the state of data 
transmission and may be recognized by information processing device 11 
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through the issuance of a command. See FIG. 15 and page 25, line 24 to page 
26, line 4. 

In particular, the claims set forth, for example, as illustrated as Steps 
1604-1608 in Figs. 16, 8 and 9, that a first controller for a first storage device 
receives a command, and transfers the command to a second, third or Nth 
storage device to request a pair status of a logical volume. The pair status of the 
logical volume is sent by the second storage device in response to the command. 

The search of the above features was conducted in the following areas: 



Additionally, a computer database search was conducted on the USPTO 
systems EAST and WEST. 

(D) The following is a list of the references deemed most closely related to the 
subject matter encompassed by the claims: 



Class 



Subclasses 



711 



111, 112,154 



U.S. Patent Number 



Inventors 



5,155,845 
5,664,096 
6,098,129 
6,209,002 
6,591,351 
6,813,698 



Gagne et al 
Urabe et al 
Gallo, et al 



Beal, et al 
Ichinomiya, et al 
Fukuzawa et al 



U.S. Patent Application Publication No. Inventor(s) 



2001/0050915 
2003/0163553 
2003/0229764 
2005/0033828 



O'Hare, et al. 
Kitamura, et al. 
Ohno, et al. 
Watanabe 
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A copy of each of these references (as well as other references uncovered 
during the search) is enclosed in an accompanying IDS. 

(E) If is submitted that the present invention is patentable over the 
references for the following reasons. 

It is submitted that the cited references, whether taken individually or in 
combination with each other, fail to teach or suggest the invention as claimed. In 
particular, the cited references, at a minimum, fail to teach or suggest in 
combination with the other limitations recited in the claims: 

a first feature of the present invention as recited in independent claim 30, 
wherein a first controller uses a command to request a pair status of a first logical 
volume in a second storage device from the information processing device to the 
second storage device and transfers the command to the second storage device 
and a second controller, receives the command from the first storage device and 
sends the pair status of the first logical volume to the information processing 
device via the first storage device in response to the command; and 

a second feature of the present invention as recited in independent claim 
48, wherein a first controller uses a command, which is being sent from the 
information device to a second storage device to request a pair status of a first 
logical volume, and transferring the command to the second storage device, and 
a second controller receives the command from the first storage device and 
sends the pair status of the first logical volume in response to the command. 
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To the extent applicable to the present Petition, Applicants submit that 
although the distinguishing feature(s) may represent a substantial portion of the 
claimed invention, the claimed invention including said feature(s) and their inter- 
operation provides a novel storage system and system and method related to or 
implemented in or by said storage system not taught or suggested by any of the 
references of record. 

The references considered most closely related to the claimed invention 
are briefly discussed below: 

Beal (U.S. Patent No. 5,155,845) relates to a data storage system for 
providing redundant copies of data on different disk drives. FIG. 1 illustrates that 
DSC 105 (data storage control unit) is connected to host processor 101 and DSC 
107 to transmit and receive read and write requests. See col. 5, line 56-68. FIG. 
18 illustrates a sequence message 106 to be transmitted over a data link. As 
discussed in col. 30, lines 49-65, it is disclosed that the request packet includes a 
field 2 which identifies a phantom volume of the DSC 105 having no physical 
correspondence in disk drives 109. Field 3 of the request packet identifies the 
volume 1 1 1 of DSC 107 that is to be written when the user at host processor 101 
generates such a subsequently received write request. Thus, as taught, the DSC 
105 is conditioned by the receipt of the command sequence shown in Figs. 14-17 
to write a record accompanying each subsequently received write request 
directed to the phantom volume of DSC 105 to the specified remote volume 11 of 
DSC 107. Thus, the DSC 105 receives each subsequently received write 
request from a user at host processor 101 and transmits the message sequence 
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over data link 106 to DSC 107. See col. 25, line 59-63. As illustrated in FIG. 18, 
the state is "active." See col. 26, line 11-14. 

As understood, the message of Beal, does not function as the command 
which requests a pair status of a logical volume as in the present invention. 
Thus, Beal fails to teach or suggest the transfer of a command to request pair 
status, as received from an information processing system, from a first controller 
of a first storage device to a second, third or Nth storage device with the pair 
status being sent from the second, third or Nth storage device in response to the 
command, as claimed. 

More particularly, Beal does not teach or suggest the above described first 
feature of the present invention as recited in independent claim 30 and the above 
described second feature of the present invention as recited in independent claim 
46, in combination with the other limitations recited in each of the independent 
claims. 

Ichinomiya (U.S. Patent No. 5,664,096) relates to a disk array controller 
capable of preventing data distortion caused by an interruption of a data write 
operation. FIG. 3 illustrates a write operation, and includes a write control table 
for managing write statuses. See col. 4, lines 32-40. A write status flag 1211 
may form three states: no write indication status (U), writing status (W), and write 
completed status (C). See col. 4, lines 45-50. FIG. 26 illustrates a flow chart for 
determining the write statuses. See col. 13, lines 52-57. 

As understood, Ichinomiya, does not function as the command which 
requests a pair status of a logical volume as in the present invention. Thus, 
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Ichinomiya fails to teach or suggest the transfer of a command, to request pair 
status, as received from an information processing system, from a first controller 
of a first storage device to a second, third or Nth storage device with the pair 
status being sent from the second, third or Nth storage device in response to the 
command, as claimed. 

More particularly, Ichinomiya does not teach or suggest the above 
described first feature of the present invention as recited in independent claim 30 
and the above described second feature of the present invention as recited in 
independent claim 46, in combination with the other limitations recited in each of 
the independent claims. 

Gallo (U.S. Patent No. 6,813,698) relates to concurrent configurations of 
drives of a data storage library with drives of a data storage library concurrently 
configured. A processor transmits library configuration data separately to each 
drive, initializes a first configuration process state, with a time-out period, for 
each drive. A drive responds with a status response, the first process state is 
updated to "completed". A request for drive unique information is transmitted to 
the responding drive, advancing the process to a second state. Each of the data 
storage drives is arranged to acknowledge receipt of the configuration data with a 
status response. See generally Summary, and col. 7, lines 45-57. 

As understood, the request for information of Gallo does not function as 
the command which requests a pair status of a logical volume as in the present 
invention. Thus, Gallo fails to teach or suggest the transfer of a command to 
request pair status, as received from an information processing system, from a 
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first controller of a first storage device to a second, third or Nth storage device 
with the pair status being sent from the second, third or Nth storage device in 
response to the command, as claimed. 

More particularly, Gallo does not teach or suggest the above described 
first feature of the present invention as recited in independent claim 30 and the 
above described second feature of the present invention as recited in 
independent claim 46, in combination with the other limitations recited in each of 
the independent claims. 

O'Hare (U.S. Patent Application Publication No. 2001/0050915) relates to 
a multipath multihop remote data facility with a first data storage device being 
connected to a host, said data operation request being forwarded to said first 
data storage device and being a multipath multihop system call directing said 
third data storage device to respond to the data operation request. A depth or 
level of one associated with the data operation request indicates a first data 
storage device 32 where a system call may be used to issue a data operation to 
be performed. See section [0032] and FIG. 2. With a depth of two, for example, 
if the host processor 34 issues a data operation request to be performed by a 
second storage data device 36, a remote system call may be used. With a depth 
of three, the host processor 34 may use a multihop system call, for example, to 
issue a data operation request to be performed by the third data storage device 
40. See sections [0035], [0046]. A variety of different communication path may 
be selected for sending communications between SYM 112a and SYM 112d. In 
forming a single communication path, multiple decisions may be made with 
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respect to a selecting a path through an intermediate and in selecting a 
communication connection when there are multiple connections between two 
nodes. For example, in forming the path between SYMs 112a and 112d, a first 
decision is to select an intermediate node from a particular set of candidates, 
which in the examples set forth therein is either SYM-2 112b or SYM-3 112c. 
Once a determination as to which SYM is the intermediate node a decision may 
made as to whether there are multiple communication connections available 
connecting the current data storage, or SYM, with the selected intermediate 
storage device or SYM. Thus, at Step 132 a start node and a target node in the 
graph are determined. The start node and the target node may represent host 
computers or a storage device. Control proceeds to Step 134 where a variable 
current node is assigned to be the start node. Control then proceeds to Step 136 
where intermediate node candidates following the current node are determined at 
Step 138 a determination is made as to whether there are multiple intermediate 
node candidates for the current node. An intermediate node is selected as per 
Step 140 and control proceeds to Step 148 wherein a determination is made as 
to whether there are multiple communication connections as to between the 
current node and the selected intermediate node. If there are multiple 
communication connection such as a LAN, a SAN, and one or more data storage 
connections, control proceeds to Step 144 where one of the multiple 
communication connections are selected. See sections [0063] - [0065]. 

As understood, the data operation request of O'Hare does not function as 
the command which requests a pair status of a logical volume assign as in the 
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present invention. Thus, O'Hare fails to teach or suggest the transfer of a 
command to request pair status, as received from a first controller of a first 
storage device to a second, third or Nth storage device with the pair status being 
sent from the second, third or Nth storage device replied in response to the 
command, as claimed. 

More particularly, O'Hare does not teach or suggest the above described 
first feature of the present invention as recited in independent claim 30 and the 
above described second feature of the present invention as recited in 
independent claim 46, in combination with the other limitations recited in each of 
the independent claims. 

Kitamura (U.S. Patent Application Publication No. 2003/0163553) relates 
to a storage system and method of copying data. FIG. 7 illustrates local file 
server 100 that communicates with a plurality of remote file servers 200. As 
illustrated in FIG. 1, and FIG. 2, a remote copy controller 114 instructs the 
remote-copying means 122 to copy the actual data 640. See section [0050]. 
The remote-copy controller 114 confirms whether copying to the magnetic disk 
device 223 of the storage device 220 of the remote file server 200 has been 
performed. See section [0051]. FIG. 9 illustrates local file server 100 connected 
to remote file server 200A by a private line 500, which is then connected to 
remote file server 200B by a private line. WAN 300 also provides another 
connection. 

As understood, the remote-copy means 122 of Kitamura does not function 
as a command which requests a pair status of a logical volume as in the present 
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invention. Thus, Kitamura fails to teach or suggest the transfer of a command, 
as received from an information processing systems, a first controller of a first 
storage device to a second, third or Nth storage device with the pair status being 
sent from the second, third or Nth storage device replied in response to the 
command, as claimed. 

More particularly, Kitamura does not teach or suggest the above 
described first feature of the present invention as recited in independent claim 30 
and the above described second feature of the present invention as recited in 
independent claim 46, in combination with the other limitations recited in each of 
the independent claims. 

Ohno (U.S. Patent Application Publication No. 2003/0229764) relates to a 
data storage subsystem with a remote-copy operation performed from the first 
subsystem to both of the second and third subsystems in parallel. FIG. 8 
illustrates a storage system 150 including host computers 61 which are 
connected to a first data storage subsystem 11a via host access bus 62, second 
data storage subsystem 11b and third data storage subsystem 11c which are 
connected to the first data storage subsystem 11a through a communication link 
for data path 63 and a fourth data storage subsystem 11b which is connected to 
the third data storage subsystem 11c through a communication link or data path 
63. Each of the data storage subsystems 1 1 includes cache memory 24 and 
shared memory 25. However, the cache memory 24 and the shared memory 25 
of the first data storage system 11a is divided into regions so that one of the 
regions is used for the second data storage subsystem 11b and another of the 
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regions is used for the third storage subsystem 11c. The cache memory 24 and 
shared memory 25 of the data storage subsystem is divided into regions such 
that one of the regions is used for receiving data from the first data storage 
subsystem and another of the regions is used for the fourth data storage 
subsystem 11b. See sections [0043] - [0055], and [0088]. A remote-copy 
operation is performed from the first subsystem to both of the second and third 
subsystem in parallel. See section [0088]. A transfer of the updated information 
received from the first subsystem to the fourth subsystem uses the remote-copy 
function, which may be in asynchronous transfer. See section [0095]. The 
remote-copy operation may be suspended while update bit maps 33 and update 
attribute information tables 36 are prepared to manage the updated information. 
See section [0096], with FIG. 2 illustrating the attribute table configuration. 
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As understood, Ohno does not control the remote copy operation, whether 
transfer or suspension, via a command which requests a pair status of a logical 
volume as in the present invention. Thus, Ohno fails to teach or suggest the 
transfer of a command to request pair status, as received from an information 
processing system, from a first controller of a first storage device to a second, 
third or Nth storage device with the pair status being in response to the 
command, as claimed. 

More particularly, Ohno does not teach or suggest the above described 
first feature of the present invention as recited in independent claim 30 and the 
above described second feature of the present invention as recited in 
independent claim 46, in combination with the other limitations recited in each of 
the independent claims. 

Watanabe (U.S. Patent Application Publication No. 2005/0033828) relates 
to a first storage unit system and a second storage unit system connected to 
each other through a third storage unit system. In general, when executing a 
remote copy process, the first storage unit system responds to a write request 
received from a computer to transmit to the third storage unit system a journal 
having write data received from the computer and address information indicative 
of a storage position to which the write data is written, thereby writing the journal 
to the third storage unit system. The second storage unit system receives control 
information issued by the first storage unit system to read and acquire the journal 
from the third storage system on the basis of the control information. Then, the 
second storage unit system follows the address information contained in the 
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journal to write the write data contained in the journal to a disk inside the second 
storage unit system. See generally sections [0009], [0010], and [0011]. FIG. 17 
illustrates an embodiment having an alternate data path. In the system shown in 
Fig. 17, a remote copy link 1701 for coupling a primary storage subsystem 104a 
and a secondary storage subsystem 104b is provided. The remote copy link 
1701 is usable as (1) and alternating path for remote copy when an intermediate 
storage subsystem 104c becomes faulty or (2) as a path for control information 
communication. Thus, in the event that a fault occurs in the intermediate 
subsystem 104c a remote copy cannot be executed through the medium of the 
intermediate storage subsystem, the primary and secondary storage subsystems 
can execute remote copy by using the remote copy link 1701. Further, during 
normal operation, control information 107 can be transmitted/received through 
asynchronous communication by using the remote copy link 1701. Thus, for 
example, the control information 107 can be forwarded from the primary storage 
subsystem 104a to the secondary storage subsystem 104b by using the remote 
copy link 1701. See sections [0180], [0182]. 

As understood, the remote copy link of Watanabe does not function as a 
command which requests a pair status of a logical volume as in the present 
invention that propagates from storage unit to storage unit. Thus, Watanabe fails 
to teach or suggest the transfer of a command to request pair status, as received 
from an information processing system, a first controller of a first storage device 
to a second, third or Nth storage device with the pair status being sent from the 
second, third or Nth storage device in response to the command, as claimed. 
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More particularly, Watanabe does not teach or suggest the above 
described first feature of the present invention as recited in independent claim 30 
and the above described second feature of the present invention as recited in 
independent claim 46, in combination with the other limitations recited in each of 
the independent claims. 

Gagne (U.S. Patent No. 6,209,002) relates to a data storage facility for 
transferring data from a data altering apparatus, such as a production data 
processing cite, to a remote data receiving cite. Fig. 1 illustrates a data 
processing network 20 having a local or production cite 21 , a first remote cite 22 
and a second remote cite 23. The first remote cite 22 is connected to the local 
production cite 21 and the second remote cite 23 is connected to the first remote 
cite 22. The local/production cite 21 includes a host 24, a host adaptor 25, a 
logical volume 26 and a remote adaptor 27 which provides the connection to the 
remote adaptor 31 of the first remote cite 22. A redundancy scheme for be 
implement by, for example, mirroring the data in the R1 logical volume 26 at the 
first remote cite 22 such that each time the host 24 write data to the R1 logical 
volume 26, the remote adaptor 27 responds by transferring that data to the 
remote adaptor 31 in the first remote cite 22 for transfer to a R2 logical volume 
32 included therein. The first remote cite 22 further includes a BCV/R1 logical 
volume 34 which could, for example, include any dedicated logical volume within 
the first remote cite 22 that is different from the physical disk drive that contains 
the R2 logical volume 32. Thus, for example, BCV/R1 logical volume 34 can 
synchronize with the R2 logical volume 32 and data from the BCV/R1 logical 
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volume 34 can be transferred via the remote adaptor 35 to the second remote 
cite 23. The second remote cite includes an R2 logical volume 40 and a BCV/R1 
logical volume 42 that can synchronize with R2 logical volume 32 and BCV/R1 
logical volume 34 of the first remote cite respectively. See col. 3, lines 42 - col. 
4, line 12 and col. 4, line 44 - col. 5, line 25 and Figs. 1 and 2. 

As understood, Gagne does not function as the command which request a 
pair status of a logical volume as in the present invention. Thus, Gagne fails to 
teach or suggest the transfer of a command to request pair status, as received 
from an information processing system, from a first controller of a first storage 
device to a second, third or Nth storage device with the pair status being sent 
from the second, third or Nth storage device in response to the command, as 
claimed. 

More particularly, Gagne does not teach or suggest the above described 
first feature of the present invention as recited in independent claim 30 and the 
above described second feature of the present invention as recited in 
independent claim 46, in combination with the other limitations recited in each of 
the independent claims. 

Fukuzawa (U.S. Patent No. 6,098,129) teaches a communications system 
and data backup method for use in a heterogeneous computer system, for 
example, as illustrated in Figs. 1 and 2. Fukuzawa, teaches a use of a table for 
assigning vacant memory addresses in a local subsystem to memory of an I/O 
subsystem for an open system such that when a request of variable length 
record format is received from a host the request is converted into a fixed length 
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record format. Thus, Fig. 4 of Fukuzawa illustrates a local controller connected 
disk data 314 which is the data indicating the connections of the controller and 
the like. Remote controller connected disk data 31 5 is also provided for 
indicating, for example, data corresponding to a disk drive not directly connected 
to the disk controller 104. Thus, the local controller connected disk data 314 
includes device address 400 for discriminating a disk device to be read from or 
written into by the host, local controller connection data which indicates whether 
or not the disk drive corresponding to the controller connected disk data is 
actually connected to a controller, remote controller connection point which 
indicates whether or not the controller connected disk data 314 is assigned to a 
disk drive connected to a remote controller. The local controller connected disk 
data 315 includes a connection controller address 500 which represents an 
address of a controller connected to a disk device corresponding to the remote 
controller connected disk data 31 5 and a disk address 501 which represents the 
address assigned in the controller actually connected to a corresponding disk 
drive. Both the local controller connected disk data 315 and the remote controller 
connected disk data 315 are set from the service processor 109. According to 
the embodiment, the main frame 101 recognizes that the disk drive group B 104 
(disk C and D) is also connected to the disk controller A 104 through the disk 
controller B 1 13 as shown in Fig. 6, taking advantage of the local controller disk 
data 314 and the remote controller connected disk data 315 shown in Figs. 4 and 
5. This due to the fact that the vacant address of disk drive available in the disk 
controller A 104 is assigned by the disk controller A 104 to a disk drive of the I/O 
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subsystem for an open system. See col. 7, line 25 through col. 8, line 20 and 
Figs. 1, 2, 4 and 5. 

As understood, Fukuzawa does not function as the command which a 
request a pair status of a logical volume as in the present invention. Thus, 
Fukuzawa fails to teach or suggest the transfer of a command to request pair 
status, as received from an information processing system, from a first controller 
of a first storage device to a second, third or Nth storage device with the pair 
status being sent from the second, third or Nth storage device in response to the 
command as claimed. 

More particularly, Fukuzawa does not teach or suggest the above 
described first feature of the present invention as recited in independent claim 30 
and the above described second feature of the present invention as recited in 
independent claim 46, in combination with the other limitations recited in each of 
the other independent claims. 

Urabe (U.S. Patent No. 6,591,351) discloses, for example, as illustrated in 
Figs. 1-3 that the local host 1a request pair status to the local DKC 13a and that 
the local DKC 13a acquires the latest SVOL write sequence number from the 
remote DKC 13b and returns such to the host 1a as an acknowledgment against 
a request for the latest SVOL write sequence number sent from the host 1 a. 
More particularly, in order to first in the command the pair state of the PVOL 
(principle volume) 10a in the disk array device 13a, the sink command 31 issues 
a PVOL state acquisition command 201 to the disk array device 13a (PVOL state 
acquisition step 32). In response, the disk controller serving as a control section 
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of the disk array device 13a returns a PVOL pair state 202. Upon receiving the 
PVOL pair state from the disk array device 13a the middleware 3a checks the 
PVOL pair state. If the state is other than pair then the middleware 3a regards 
the duplication as suspended and returns synchronization failure to the APP 2a. 
See col. 9, line 56 - col. 10, line 53 and Figs. 1-3. 

As understood, Urabe does not teach or suggest a command being used 
to request a pair status of a first logical volume in a second storage device from 
an information processing device to a second storage device via a first storage 
device and that the second controller controlling to store data in the second disk 
drives of the second storage device receiving the command from the first storage 
device replies with the pair status of the first logical volume to the information 
processing device via the first storage device as claimed. 

More particularly, Urabe does not teach or suggest the above described 
first feature of the present invention as recited in independent claim 30 and the 
above described second feature of the present invention as recited in 
independent claim 46, in combination with the other limitations recited in each of 
the other independent claims. 

Therefore, since the cited references fail to teach or the above described 
first feature of the present invention as recited in independent claim 30 and the 
above described second feature of the present invention as recited in 
independent claim 46, in combination with the other limitations recited in each of 
the independent claims, it is submitted that all of the claims are patentable over 
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the cited references whether said references are taken individually or in 
combination with each other. 

F. Conclusion 

Applicant has conducted what it believes to be a reasonable search, but 
makes no representation that "better" or more relevant prior art does not exist. 
The United States Patent and Trademark Office is urged to conduct its own 
complete search of the prior art, and to thoroughly examine this application in 
view of the prior art cited herein and any other prior art that the United States 
Patent and Trademark Office may locate in its own independent search. Further, 
while Applicant has identified in good faith certain portions of each of the 
references listed herein in order to provide the requisite detailed discussion of 
how the claimed subject matter is patentable over the references, the United 
States Patent and Trademark Office should not limit its review to the identified 
portions but rather, is urged to review and consider the entirety of each 
reference, and not to rely solely on the identified portions when examining this 
application. 

In view of the foregoing, Applicant requests that this Petition to Make 
Special be granted and that the application undergo the accelerated examination 
procedure set forth in MPEP 708.02 VIII. 
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G. Fee (37 C.F.R. 1.17(h)) 

The fee required by 37 C.F.R. § 1.17(h) is to be paid by: 

[ X] the Credit Card Payment Form (attached) for $130.00. 

[ ] charging Account the sum of $130.00. 

A duplicate of this petition is attached. 
Please charge any shortage in fees due in connection with the filing of this 
paper, including extension of time fees, or credit any overpayment of fees, to the 
deposit account of MATTINGLY, STANGER, MALUR & BRUNDIDGE, P.C., 
Deposit Account No. 50-1 41 7 (H-1 21 5). 

Respectfully submitted, 

MATTINQhY, STAN££I^^UR & BRUNDIDGE, P.C. 

let 



Daniel J. Stang 
Reg. No. 32,8 

DJS/CIB/jdc 

(703) 684-1120 
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